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Dear Mr, Thompson;

1 arg Ralph L. Phillips and have worked for the University of California as a farm advisor ix Kem
County since 1980, My academic training includes 2 PR.D. in Ruminant Nutrition from Qregon,
State University, a M.S. in Toxicology and 2 B.S. in Animal Science from Utah State University.
I worked on an Oregon State University Experiment Station for six years before moving to
California, where [ conducted research involving selenium and molybdenum metabolism in beef
cattle and sheep.

While in California, [ have conduated 10 years of research on selenium and molybdenum i the
environment and their impact on the numitive value of alfalfa hay and range forages for beef catle
and sheep. I cooperated with Dr. Reland D. Meyer, a soil fertiliry-plant nutrition specialist at the
University of California, Davis. Dr. Meyer provided the expertise in the soit and plant area of the
study and 1 provided the expertise in the area of forage nutrition and beef cattle requirements.

Fer the past three years, I have been coaperating with Dy, Edward Arwill, an environmental animal
health researcher with the Universiry of California School of Veterivary Medicine.

After reading the Draft Environmental Impact Report for Biosolids Land Application, | wauld like
to respond to two areas of the report. The first area is Chaprer 4, Land Productvity, Pages 4-11.

In ruminant nuirition, there i3 a copper - molybdenam - sulfur interaction that can have a big
economic impact on the livestock induswy under cerain conditions. Cameren and Goss (1948) and
Parker (1932) demonstrated that a high level of molybdenum in atfalfa hay was causing seriouns
health problems for beef cattle grazing forages or consuming akfalfa hay grown on the valiey foor.
Parker noted that the severe cases were associated with alkaline clay soils. Since this early work,
science has found that molybdenum is antagonist toward copper. Also, it has been shown that alfalfa
and other legumes accumulate higher levels of molybdenum than eiher plant famities. To further
complement the situation, sulfur concentrations can influence the molybdenum and copper complex.

As 2 rule of thumb, £eed with three or more parts per miilioa molybdenum are considered a health
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risk. However, evaluating the health risk of forages to cattle is very complicated when interpreting
the three way interaction between copper, molybdenum and sulfur. Also, the ratic of copper to
molybdenum must be considered. A 2:1 ratio of copper 1o molybdenum is considered safe to feed
unless there is excess sutfur, then there is a potential of animal health problems.

Parker’s work showed that less than three percent of alfalfa samples taken in 1950, contained less
than three parts per million, about 45 percent contained 3:1-10:0 parts per million melybdenum,

about 50 percent contained 10:1-20:0 parts per million, and about two percent contained 20:1-30:0

parts per million molybdenum,

In 1985, Phillips and Meyer (1993} ook alfalfa sampies from the same areas of Kern County that
Parker had sampled and found that about 45 percent of the alfalfa contained less than three parts per
million molytxenurn. The remaining 35 percent contained 3:01-10:0 parts per raillion molybdenum.

Also, they ranked the alfalfz samples as 1o potentiai nutritional problems for ruminant animals.
Based on the molybdenurn and copper concentrations and their ratios, they showed that over 20
percent of the samples would probably cause nutritional problems in cattle and sheep if their diets
were not supplemented with copper. Another 24 plus percent of the samples had a potential problem
if animals did not receive a copper supplement.

This work demonstrates that progress has been made over the past 33 years in improving the
nuiritional value of alfalfa hay regarding concentrations of molybdenum, However, no work has
been done in Kern County to address the sulfur levels in relation to molybdenum and copper.
Phillips and Meyer {1993) evaluated potenuial problems related to copper and molybdenum
interaction, but did not evaluate the concentration of sulfur in the interaction of the three minerals.
However, their data does show there is a potential for nutritional problems in about 50% of the hay
sampled if it were fed to cattle not receiving a copper supplement.

Phillips and Meyer (1993), showed there was not a geographic pattem for the distribution of copper,
molybdenum or sulfur. This creates an expense for livestock producers. They must have forages
tested for minerals, supplement for minerals or accept reduced livestock performance because of the
mineral imbalance.

The addition of bieselids to Kern County soils has a good chance of reversing the 35 year trend of
lower molybdenum concentrations in alfalfa hay grown in Kem County.

Dr, Meyer, in his personal comments, stated that adding very small amounts of molybdenum
increased the levels in alfalfa hay.
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Most of the federal EPA’s report on safety of biosolids does not address molybdenum in western
.S, seils, It would be wise to talk to people like Dr. Meyers, who have done considerable work in
this area and understands the soil-plant-anima] relationship before this EIR is approved.

The second point of concem regarding the Draft Biosolids EIR is on Page 5-14: “Transport of
bacteria, viruses and other pathogens by air or by aerial vector such as insects and birds has been
hypothesized." Work done in Kera Counsy by Dr. Edward Atwiil and Ralph L. Phillips, would
indicate that feral bogs, coyotes, squirrels, rars and cattle, could be vectors for Cryprosporidium
parvum and Giardia ducdenalis and should be added to the list of patential veetors of waterborne
protozoan{Table 1).

LEVELS OF INFECTION
Coparvap;  G_duodenalis

Cartle (Atwill, eral. 1999)

One year or older C 0.6% b

Calves less than one year 6% 37%
Trail and Pack Horses (Johnson, et.al,, 1997) 0 [}
Feral Hogs

Less than eight months (Atwill, eral., 1997) 11% 6%

More than nine months 3% 8%
*Coyotes 2% 43%
*Squirrels 16% 16%
*Rats ) 5% 21%

*Unpublisked data

Atwill’s work has not studied the link between wildlife and humans or the link between biosolids
and wildlife, but clearly demonstrated that certain mammalian wildlife species can carry the same
pathogens found in humans and biosolids.

Kinde {1996) studied the movement of Safmonelia enterifidis, in the environment. He demonstrated
the movement of $. entiritidis from the sewage effluent 1o rodents along the banks of the effluent
suweam. He later isolated the same organism from eggs from a chicken ranch in the area. He is
convinced that he has shown a link from the sewage industry to the human food chain. His peered
reviewed articles on the topic would support his bsliefs.
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Kinde's and Avwill’s work would push the transport of microorganisms by vectors away from
hypothesis and much closer to reafity.

The EIR for biosolids land application needs a deeper revisw of the cument and past research in the
areas discussed in this letter. The EIR is not complete enough 10 ensure public safety at this time.

Beferences

7 Atwill, ER., N.K, McDougald, and L. Perea, 1999. Cross-sactional study of fecal shedding
of Giardia sp. and Cryptosporidium parvim among packstock in the Sierra Nevada Range;
California. U.9.A. Equine Veterinary Journal. In press.

Atwill, Edward R, DVM, PhD); Eileen Johnson, DVM, PaD; Denald 7. Klingborg, DVM;
Gary M. Veserat, MS; Gary Markegard, MS: Wayne A. Jensen, MS; David W, Pratt, MS; Richard
E. Delmas. MS; Holly A. George, MS; Larry C, Forero, PhD; Ralph L. Phillips, Pal); Sheila J.
Barry, MS; Neil K. McDougald, MS: Rhonda R Gilcersleeve, PhD; William E. Frost, PhD. 1998.
Age, geographic, and temporal distribution of fecal shedding of Cryptasporidium parvum oocysts
in cow-calf herds, AIVR, Vol 60, No. 4, April 1996,

Arwill, ER., R.A. Sweitzer, M. Das Gracas C. Pereira, LA. Gardner, D. Van Vuren, W.M.
Boyce, 1997. Prevalence of and associated risk factors for shedding Cryprosperidium parvien and
Giardia within feral pig populations in California, Applied and Environmenta] Microbiology
63(10):3946-3949,

Cameron, H.S. and H. Goss. 1948, Effect of malybdenum on livestock in permanent
pastures, Calif. Agric. 2:6,

fohnson, E., E.R. Awwill, M.E. Filking, and J. Katush, 1997. The prevalence of shedding of
Cryplesporidium and Giardra sp. based on a single fecal saraple collection from each of 91 horses
used for backcountry reczeation. Journal of Vererinary Diagnostic Investigation 9:56-50.

Kinde, H., M, Adelson, A. Ardans, E.H. Lite, D. Willoughby, D. Berchtold, D. H. Read.
R. Breitmeyer, D. Kerr, R. Tarbell, and E, Hughes. 1997, Prevalence of salmonella in municipal
sewage treatment plant efffuents in Southemn California. Avian Diseases Vol. 41, No. 2, April-June.

Kinde, H., D.H. Read, A. Ardans, R.E. Breimeyer, D. Willoughby, H.E. Littte, D. Ker, R.
Gireesh, and K.V. Nagaraja. 1996, Sewage efffuent: likely source of salmonella entecitidis, phage
type 4 infection in a commercial chicken layer flock in Souther Czlifornia. Avian Diseases Vol.
40, No. 3, Tuly-September.

12-3
{cont)



Todd Thompson
September 8, 1999
Page 3

Kinde, H,, D-H. Read, R P. Chin, A. A. Bickford, R. L. Watker, A. Ardans, R. E,
Breitmeyer, D. Willoughby, H.E. Listle, D. Kerr, and I. A. Gardner. 1996, Salmonella enteritidis,
phage type 4 infection in a commercial layer flock in Southern California: bacteriologic and
epidemiologie findings. Avian Diseases Vol 40, No. 3, July-September.

Parkes, R. V, 1952. Survey of molybdenum concentration in alfalfs. Kem County
" Agricultura] Extension Report of Work,

Phillips, Ralph L., Roland D. Meyér. 1993. Molybdenum concentration of alfaifa in Kemn
County, Califomia: 1950 versus 1985. Commun. Soil Sci. Plant Anal., 24(19820), 2725-2731.

Sincerely,

e

Ralph I, Phillips, Ph.D,
Range/MNaztural Resources and Livestock Advisor
Kem and Tulare Counties

REP:cr
cc: Bernard €. Barmann



Responses to Comments from the Kern County - University of California Cooperative
Extension

12-1.

12-2.

Thiscomment isin regards to the commenter’ s qualifications. No response is necessary.

Thecommenter rai sesconcern that addition of biosolids containing molybdenum (Mo) can
cause molybdenum toxicity (molybdenosis) in grazing animals fed from hay containing
elevated levels of Mo. As noted in the detailed and informative letter, and its
accompanying references, thisisaconcerninlarge partsof Kern County where native soils
contain elevated concentrations of Mo. Consequently, feed grown on these soils also can
contain Mo levelsthat are potentially harmful to animal health. Biosolid additions, where
the biosolids contain appreciable levels of Mo, could increase the problem. The
commenter also provides information and references that molybdenum toxicity and
nutrition is a complex issue, and is related to levels of copper and sulfur in the soil and
forage crops, which interact to influence the mineral nutrition of animals. The commenter
doesnot believethat the Part 503 regul ations adequately addressed thisconcern. Sincethe
cumulative loading rates for soilsin the proposed GO for Mo islargely based on the Part
503 regulations, the commenter concluded that this issue needs further anaysis and
discussion in the EIR.

M olybedenum toxicity wasbriefly discussed in Chapters 3 and 4 of thedraft EIR; however,
it was concluded on page 4-12 that “the combination of circumstances that could lead to
grazing animal toxicity following biosolids applicationswith elevated levelsof tracemetals
...wereremote.” Theinformation in the commenter’ sletter has become part of the final
EIR and adds greatly to the understanding and discussion of thisissue. How remote the
chance of grazing anima health impact would be, particularly when viewed from a
statewide perspective, is a subjective determination. The SWRCB staff agrees with this
comment; it appears to be a potential threat in Kern County in areas of high native Mo,
where elevated Mo biosolids (but nevertheless below ceiling limits) wereto be applied to
these lands. Similarly it was acknowledged in the draft EIR that biosolids containing
selenium (Se) in elevated levels but below ceiling limits, could also potentially cause
toxicity problemsin soilshigh in native Se, such asthat on thewest side of the San Joaquin
Valley.

But, these acknowledgments do not significantly change the draft EIR’s findings and
mitigation recommendations, as potential grazing animal toxicity was determined to be a
potentially significant impact. Please note that the Pre-Application Report (Appendix A)
requires that native soils be tested for a range of elements that are potentially toxic or
essential to the mineral nutrition of plants and grazing animals. Testing of biosolids for
thissame suite of el ements, includingMo and Se, isalsorequired. Mitigation Measure4-1
requires that waste discharge requirements applicants provide information on soils that
allows RWQCB staff to consider, in a comprehensive fashion, the nutrients and mineral

California State Water Resources Control Board June 30, 2000
General Waste Discharge Requirements for Chapter 3. Comments and
Biosolids Land Application Responses to Comments
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elements applied to a biosolids application site, considering native soil conditions and
crops.

The Part 503 regulations only specifically require consideration of nitrogen from an
agronomic perspective. SWRCB staff believesthat implementing thismitigation measure,
specificaly in cases where regulators and applicators are alerted to the potential Mo
problem in Kern County (as they are), will also be effective in precluding the type of
animal mineral toxicity and mineral deficiency problemsthat might otherwise occur. The
continued involvement and assistance of UC Cooperative Extension, which was
acknowledged in the draft EIR section, will also be essential to management of grazing
lands and grazing animalsto avoid the type of potential toxicity and mineral deficiency or
imbal ance problems identified.

Mitigation Measure 4-1, which requires comprehensive testing of soils and biosolids and
analysis of potential fertility (and toxicity) problems, is not specifically referred to under
theimpact heading“ Changesin Grazing-Land Productivity.” Therefore, thefollowingtext
Is added to the end of Mitigation Measure 4-2 on page 4-12 of the draft EIR:

Refer also to Mitigation Measure 4-1, which requires comprehensive testing
and analysis of soils and biosolids by qualified professionals.

Additionally, to strengthen this mitigation measure and its applicability to thegrazing land
productivity issue, thefirst paragraph of Mitigation Measure 4-1 on page 4-5isrevised as
follows:

The GO Pre-Application report......2) metals related phytotoxicity does not
occur, 3) metals related forage toxicity or mineral deficiencies and other trace
metals related problems do not occur on hay lands and pasture lands, 4)
increasesin salinity............

Aspresented inthedraft EIR, Mitigation Measure4-1 was written such that the applicant,
an agronomist, or a soil scientist are al able to make the determination as to whether
biosolids applications will impact soil and grazing land productivity (see page 4-5, third
paragraph). Some of theissues regarding metal s bioavailability and mobility and nutrient
and metal interactionsin different soil environmentsand for different crops, and regarding
anima nutrition may be beyond the capabilities and experience of many applicators.
Accordingly, the third paragraph of Mitigation Measure 4-1 is revised as follows to
eliminate the“applicant” from those qualified to perform theanalysis, unless of coursethe
applicant is aso aqualified soil scientist or agronomist:

This information should be used by a certified soil scientist; or a certified
agronomist to evaluate the above potential effects on land productivity. The
soil scientist and/or agronomi st should make recommendationsin aletter report
to accompany the Pre-A pplication report regarding the proper rate of biosolids

California State Water Resources Control Board June 30, 2000
General Waste Discharge Requirements for Chapter 3. Comments and
Biosolids Land Application Responses to Comments
Final Statewide Program EIR 3-28



applications, any soil management (such as supplemental fertilizers and pH

adjustment), appropriate crop, and grazing practice recommendations,
considering the nature of the application site soils and biosolids
characterization data, and the need to preserve short term and long term land
productivity.

Also see Response to Comment 26-32.

12-3.  Comment isregarding the statement made on page 5-14 of the draft EIR, whereit isstated
that “ Transport of bacteria, viruses and other pathogens by air or by aeria vector such as
insectsand birds has been hypothesized.” The Commenter provided information on recent
research showing that feral hogs, coyotes, squirrels, rats and cattle could be vectors of
Cryptosporidium parvum and Giardia duodenalis and should be added to the list of
potential vectors of waterborne protozoans.

Table 5-3, column 3, entitled Nonhuman Reservoir is amended to include the following
vectors for the human pathogens Cryptosporidium: feral hogs, coyotes, squirrels and rats

; and Giardia spp.: cattle, feral hogs, coyotes, squirrels and rats.

Addition of this information makes no change in the previous conclusions regarding
impacts to public health nor a change in any proposed mitigation measures.

The unpublished research work cited does not link these two pathogenic protozoans with
wildlife exposure to biosolids or provide any linkage between these wildlife species and
human exposure to the organisms or their feces. However, the commenter notes the work
of Kinde (1996) cited in the draft EIR on page E-5 about the link between a salmonella
outbreak among chickensand wastewater effluentsin anearby stream that might have been
transmitted by rodents.

The commenter notesthat “ The EIR isnot complete enough to ensure public safety at this
time” andindicatesadesireto have“ adeeper review of the current and past researchiin the
areas discussed in thisletter.”

The reader isreferred to Appendix E of the draft EIR (see Appendix B of thisfinal EIR)
for therequested discussions of pathogens and public health concerns, which wasintended
to go into more detail and expand on the information presented in draft EIR Chapter 5.
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